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 Ordered mesoporous silica (OMS) SBA-15 has morphological properties useful for many 
applications, including high surface area, hydrothermal mechanical stability and selective 
adjustable pore size. These properties make the SBA-15 interesting for many applications 
such as catalysis, big molecules selection and protein encapsulation. Usually, a pore diameter 
of 10 to 12 nm is obtained in a conventional synthesis process with Pluronic 123 template.  
 In this work we prepared SBA-15 using 1,3,5-triisopropylbenzene (TIPB) as a structure 
swelling agent. Four samples were synthesized with different TIPB/P123 mass ratios which 
are 0; 0.5; 1.0 and 2.0. In order to measure the surface area, pore diameter and pore volume, 
these four samples were characterized by Small Angle X-ray Scattering (SAXS) and Nitrogen 
Sorption Isotherm (NSI). Adding the swelling agent led to an increase in pore volume and 
pore diameter, that double for the TIPB/P123 ratio of 2.0. The increase in the pore diameter 
was followed by an increase in a structural disorder and more widespread pore size 
distribution. The sample prepared with TIPB/P123 ratio of 0.5 presented a bimodal 
distribution of pore diameters. One may note that this bimodal distribution decreased a lot for 
the sample prepared with TIPB/P123 ratio of 1.0 and disappeared for the sample prepared 
with the TIPB/P123 ratio of 2.0.  
 
 
Figure 1: Patterns of SAXS of the SBA-15 with different ratios of TIPB. 
 
 Three different types of proteins, having different mass, Intimin- of E. coli (16.5 kDa), 
Bovine Serum Albumin – BSA (66 kDa) and Human Gama globulin – HGG (170 kDa) were 
incorporated inside the four different SBA-15 samples. The encapsulated samples (SBA-15 
plus protein) were analyzed by SAXS and NSI. The release of the proteins in a buffer PBS 
solution was also evaluated by SAXS and NSI during 24 hours. Changes in the electronic 
density contrast were correlated to the protein loads. 
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